Objectives: The objectives of the present study were to describe the knowledge and preferences of Hong Kong Chinese older adults regarding advance directives and end-of-life care decisions, and to investigate the predictors of preferences for advance directive and community end-of-life care in nursing homes.
Introduction
With aging of the China's population, there is a growing demand on nursing homes, particularly in coastal cities (1, 2) . Hong Kong is a southern Chinese city with approximately 7 million population, and 12.8% of its population are older people aged 65 years and over (3), and this will rapidly reach 26.4% in the coming 30 years (4) . At present, approximately 8% of Hong Kong older adults are living in nursing homes (5) . Regarding nursing homes in Hong Kong, there are the two broad types. 23% of them are non-profit-making governmentsubsidized (subvented) nursing homes, and the remaining 77% are profit-making private nursing homes (6, 7) . In general, Chinese older adults living in nursing homes are frailer than their counterparts living at their own homes (6, (8) (9) (10) (11) (12) (13) (14) . To date, few studies have looked at the knowledge and preferences regarding end-of-life care preferences among Chinese living in Chinese cities such as Hong Kong. In 1997, Hui el al reported that most Chinese nursing home older adults in Hong Kong would prefer cardio-pulmonary resuscitation (CPR) and life-sustaining treatment, and only 19% of them would decline any CPR and life-sustaining treatment (15) . Previous studies, mostly in North America, have shown that racial differences exist in end-of-life care decisions. For example, Chinese older adults in Canada viewed overt reference to death as taboo, because it was considered to bring bad luck, and they would not like to talk about death. Moreover, they would prefer to consult their relatives before making health care decisions, and most of them would not choose artificial life support if they were terminally ill (16) .
In most Western Societies, most end-of-life care preferences can be indicated in advance in the form of advance directives (19) (20) (21) (22) (23) . In general, an advance directive is a statement, usually in writing, in which a person indicates when mentally competent the form of health care he/she would like to have in a future time when he/she is no longer competent (17, 18) . For older adults with end-stage diseases, they can write their advance directives to indicate clearly their preferences for specific end-of-life care treatments, as well as the treatment settings for these treatments. Advance directive embraces living wills and enduring power of attorney for health care. Many countries in the world have already developed legislations for advance directive. In 1991, the US Congress passed the Patient SelfDetermination Act (PSDA) which specifies that all hospitals reimbursed by Medicare should have a policy on living wills and that all hospitals, nursing homes and home health agencies should advise patients of their rights to execute an advance directive (19, 20) . In UK, the Mental Capacity Act was passed in 2005, which enabled a new role of lasting power of attorney (LPA) for health and welfare care decisions (i.e. a form of advance directive) (21, 22) . In Australia, Queensland is the latest province to have legislation on advance directive (23). In Singapore, the doctor must comply with the advance directive made by a patient according to the Singapore Advance Medical Directive Act 1996 (24).
In Hong Kong, there is a growing interest and concern about the end-of-life care for terminally ill older adults (25) (26) (27) . However, the development of advance directive in Hong Kong is very slow and there is no case law regarding the validity of an advance directive. In 2004, the Hong Kong Law Reform Commission has issued a Consultation Paper on "Substitute Decision-making and Advance Directives in relation to Medical Treatment" (28) .
In 2006, the final report on "Substitute Decision-making and Advance Directives in relation to Medical Treatment" was released. In this report, promotion of advance directive but not legislation was recommended (29) . At present, there is only very limited published data on the preference of advance directive among Chinese older adults. In Hong Kong, Pang et al reported a survey of advance directive. As only 40 Chinese older adults were included in their study, the sample size of the elderly subgroup was too small to be representative of the older population in Hong Kong (30) .
In view of the paucity of information related to end-of-life care preferences and advance directive among Chinese older adults in Hong Kong, the objectives of the present study were to describe the knowledge and preferences of Hong Kong Chinese older adults regarding advance directives and end-of-life care decisions, and to investigate the predictors of preference for advance directive and community end-of-life care in nursing homes.
Methods

Study design and participants
This was a cross-sectional study. Ethical approval of the research protocol was obtained from the Institutional Review Board of the University of Hong Kong and the Hospital Authority Hong Kong West Cluster (HKU/HA HKW IRB), as well as from the Survey and Behavioural Research Ethics Committee (SBREC) of the Chinese University of Hong Kong (CUHK). A cluster sampling method was adopted, and we sampled two out a total of seven clusters (regions) of Hong Kong -namely the Hong Kong West and New Territories East Clusters. All nursing homes in these regions were approached for permission to conduct the study, and all elderly residents in the consented homes were screened for eligibility to participate in the study. Participants were included if they were Chinese, 65 years of age or older, residents of nursing homes, and had Mini-Mental State Examination Score above the local education-adjusted cut-off score (i.e. MMSE score ≥ 20 if they were educated or ≥ 18 for those without any education). Participants were excluded if they had low MMSE score below the local education-adjusted cut-off score, severe language barrier, dysphasia, severe deafness which was not improved by hearing aids, and refusal to consent. 
Results
Characteristics of participants
We recruited 1600 participants from 1 July 2007 to 16 (42) . After screening, 1674 participants were eligible, and 1600 of them (95.6%) gave written informed consents. There was no significant difference in sex distribution, mean age and years of education between those who agreed (n=1600) and refused (n=74) to participate in the study. 66.2% of the recruited participants were females. The mean (SD) age was 82.4 (6.8) years. 38.5% lived in private nursing homes. Hypertension, back/joint pain, cataract, diabetes mellitus and itchy skin conditions were the top five most common diseases or conditions ( Table 1) . Most of the participants (70.6%) had good or fairly good self-rated health. Over 90% of them had been admitted into the hospital previously. Quality of life assessment was evaluated by the EQ-5D.
Most of them had no problem in self-care, walking and performing usual activities (73.9, 79.9 and 83.3% respectively). Approximately 47% and 66% of them had no pain/discomfort and no anxiety/depression respectively. The mean EQ-5D Index Value was 0.79, and that of the best imaginable health state by VAS was 64.6. 46.7% and 41.9% of them were very satisfied and satisfied with their present nursing homes respectively. Only a minority of them (less than 7%) were not satisfied with their present nursing homes.
Preferences for advance directive and attitudes towards end-of-life care decisions 94.2% of the participants would prefer to be informed of the diagnosis if they had terminal diseases. 77.3% would prefer to stay in their present nursing homes till last days of life. Prior to this study, most of them had not heard of or did not understand what advance directive was. After explanation of the meaning of advance directive, 88% agreed that it would be good to have an advance directive for them regarding medical treatment decisions in the future (Table 2 ). When they were presented with a hypothetical terminal condition which was either a terminal illness or a persistent vegetative state / irreversible coma, that they might have in the future, 88.4% of them preferred treatments that could keep them comfortable and free from pain, even if that might shorten their life. Regarding life-sustaining treatments or devices (i.e. cardio-pulmonary resuscitation and mechanical ventilation) and artificial nutrition (i.e. tube feeding), 61.4% and 74% did not want these treatments to be started for them respectively. Regarding the choice of hospital versus community-based settings for end-of-life care, 34.7% preferred to die in their present nursing homes ( Table 2 ).
Predictors of the preference for an advance directive
Bivariate analyses of predictors of the preference for an advance directive
There were five possible responses in the statement under the question "It is a good approach to make an advance directive to express my preference regarding medical treatment in advance" (i.e. Question 1 in table 2). Prior to the analyses, the five responses were recategorized into three groups. We merged "totally agree' with "agree" (agree) and "totally disagree' with "disagree" (disagree), while keeping the "no comment" group. In bivariate analyses, significant predictors of the preference for advance directive included asking for relatives' advice in medical decisions, religious beliefs (Catholics, Buddhism or no religion), having lower MMSE or GDS scores, higher BI or IADL score, being independent walkers in mobility, absence of heart failure, stroke or itchy skin conditions, having good or fairly good self-rated health, having personal experience of visiting or taking care of relatives/friends who had died previously in the hospital, wishing to be informed of their terminal illness diagnoses, having heard of advance directive previously, having no problems in mobility, self-care or usual activities in EQ-5D, being moderately anxious/depressed mood in EQ-5D, and having higher EQ-5D Index values.
Logistic regression analyses of independent predictors of the preference
We excluded the "no comment" group from the re-arranged three groups prior to subsequent logistic regression analyses of the independent predictors of the preferences for advance directive, as this group did not help in indicating the preference for or against advance directive. Forward stepwise logistic regression analyses were done in separate blocks for the socio-demographic, cognitive, mood and ADL, comorbid diseases, self-rated health, personal hospital experiences and EQ-5D assessment models, all adjusted for sex and age.
Finally, significant variables in these previous models were selected and included in the final model, also adjusted for sex and age. In the final sex-and age-adjusted logistic regression model, the significant independent predictors included asking for relatives' advice, wishing to be informed of their terminal illness diagnoses, absence of stroke and having no problems in self-care in EQ-5D (Table 3) .
Predictors of the preference for community end-of-life care and dying in nursing homes
Bivariate analyses of predictors
Age, type of nursing homes, religion, old age allowance, disability allowance, GDS score, Barthel Index, diseases including stroke, back/joint pain and itchy skin conditions, any painful condition, self-assessment pain score, agreeing to make an advance directive, EQ-5D on mobility, usual activities and pain/discomfort, EQ-5D Index Values and best imaginable health state by VAS of EQ-5D were significant predictors of the preference for community end-of-life care and dying in place in bivariate analyses
Logistic regression analyses of independent predictors
In the final sex-and age-adjusted logistic regression analysis model of independent predictors of the preference, older age, not having siblings in Hong Kong, Catholic religion, non-believer of traditional Chinese religion, not receiving any old age allowance, lower depressive mood score (GDS-15), and being residents of government-subsidized (subvented) nursing homes were significant independent predictors of preference for community end-oflife care and dying in their present nursing homes (Table 4) .
Discussion
Advance directive and end-of-life care decisions among Chinese older adults
In the present study, we investigated the attitudes and preferences for advance directive, end-of-life care decisions, community end-of-life care and dying in place among Chinese older adults in Hong Kong. We chose older adults living in nursing homes because of the potential feasibility of implementing community end-of-life care models in nursing homes. For older adults who have end-stage diseases in Hong Kong, most of them do not have any advance directive, and health care professionals as well as family members are uncertain about their wishes and preferences related to end-of-life care decisions. In general, all mentally competent adult persons can make their health and end-of-life care decisions by them. However, for mentally incompetent persons (MIP) including patients in coma, delirium or with advanced dementia, these end-of life care decisions can be made either by their surrogates (health care proxy) or by their advance directives (i.e. self-decisions in advance) (20, 21, 29) . Hence, the acceptance and willingness of elderly persons to enact advance directives for their future end-of-life care decisions is very relevant.
Advance directive is a statement in which a person when mentally competent indicates the form of health care he/she would like to have in a future time when he/she is mentally incompetent (20, 29) . Because of the requirement of mental competence in advance directive, we excluded cognitive impaired elderly residents from our study's sample, using education-adjusted MMSE cut-off scores for Hong Kong Chinese elders (31, 32) . In Hong Kong, there was only one previous study on advance directive. Pang et al reported that 76.4% of their Chinese participants were in favour of having an advance directive (30) , which was lower than the 88% found in our present study. However, there were key differences in terms of the age and place of accommodation between the two studies' participants. In Pang et al's study, however, only 40 participants were living in nursing homes. In contrast, all our study participants were living in nursing homes.
To our knowledge, this was the first study which investigated the acceptability of advance directive among a large group of cognitively normal Chinese older adults living in nursing homes. We found 96% of our participants had not heard of the term advance directive previously. However, after explanation of the meaning of advance directive, 88% of our participants agreed that it would be good to have an advance directive to express their preferences regarding future medical treatment and end-of-life care decisions. In view of the high rates of acceptance of advance directive in the present study, we would conclude that most cognitively intact Chinese older adults in Hong Kong are in favour of having advance directives for themselves. Appropriate policies to facilitate the implementation of advance directives among older adults in Hong Kong will be needed. As there is no law governing advance directive in Hong Kong, public education programmes and promotion of advance directive among elderly people can be enhanced. There may be a need to re-consider legislation on advance directive, if the progress is too slow. As a matter of fact, many overseas countries now do have laws on advance directive (19) (20) (21) (22) (23) (24) .
Preferences for end-of-life care decisions' among Chinese elderly persons
In the present study, over 90% of our participants would prefer to know the diagnosis of terminal diseases, if they really had these illnesses. In clinical practice, the commonly encountered end-of-life care treatment decisions would include cardio-pulmonary resuscitation (CPR), do-not-hospitalize (DNH), artificial (tube) feeding or hydration, do-notresuscitate (DNR) decisions, and the use of restraints. Hence, we used two hypothetical scenarios of cancer and non-cancer terminal conditions in the present study to explore their attitudes towards these treatments decisions. Most of our participants (over 90%) could reply clearly their preferences whether they would "agree" or "disagree" to these treatments, and only less than 10% showed no preference. Regarding the specific end-of-life care treatment decisions in the presence of terminal illnesses, 88% of the older adults in our study accepted palliative treatments that could keep them comfortable and free of pain, even though such treatments might shorten their life-spans. For life-sustaining treatments like CPR and artificial nutrition or hydration, 61% and 74% respectively of them did not want these treatments to be started, and 60% and 72% respectively wanted to discontinue these treatments. In contrast, Hui et al reported 10 years ago that only 19% of their nursing homes' participants did not want CPR and life-sustaining support. However, participants in their study were not having any end-stage terminal diseases. Also, they were not given any hypothetical terminal disease scenarios before they were asked these questions. Thus, their understandings of terminal illness and end-of-life treatments would be low (15) . In another local study, Pang et al only found 17%, 18% and 21% of Chinese adults who had no background medical knowledge did not accept CPR, mechanical ventilation, and artificial tube feeding. However, for nurses in the same survey (n=145), much higher proportions of them did not want CPR, mechanical ventilation, and artificial tube feeding (i.e. 60%, 68% and 59% respectively). Obviously, nurses had more medical knowledge than layman and would make more rational decisions for different end-of-life care treatments (30) . In another local Chinese survey among non-medically trained school teachers (age 20-69 years), there was a tendency to agree more with the use of life-sustaining treatments, even when the disease condition was hopeless (43) . Thus, the difference in the rates of preferences for lifesustaining treatments between this study and previous local studies could be explained by the differences in age, accommodation status and the levels of understanding regarding end-oflife care treatments among the participants in these studies. In particular, differences in the levels of understanding about life-sustaining treatments would lead to differences in their preferences. Similarly, differences in the rates of preference for life-sustaining treatments were also reported in previous Western studies. In a European study, Laakkonen et al reported 39% of their home-dwelling older adults would not want to have CPR (44) . Among a group of older adults living in nursing homes in USA, O'brien et al found only 60% of them wanted CPR and 38% wanted tube feeding if they had permanent brain damage (45, 46) . However, in a Canadian study of older adults who had taken care of their family members during their end-of-life periods, 92% of them did not want futile life-sustaining treatments to extend life (47) . Therefore, the participants' experience and understandings of end-of-life care issues were the key influencing factor on the preference of life-sustaining treatments for end-stage diseases. Although family caregivers were often asked to make surrogate decisions when their elderly relatives had severe critical conditions or coma in Hong Kong, Kwok et al found most caregivers had poor knowledge related to life-sustaining treatments, and most of them relied on their own views but not the patients' wishes to make these end-of-life care decisions (48).
As we had provided adequate information in the hypothetical scenarios of terminal illness and explained this scenario to cognitively non-impaired older adults before they answered the questions, we believe our findings would reflect the decisions of most cognitive competent Chinese older adults for these common end-of-life care decisions. Certainly, written documentations of these end-of-life care preferences in the form of advance directives would be needed, at a time when they were still mentally competent and before they had any terminal illness. These advance directive documents would help their wishes to be respected when they might become terminally ill and mentally incompetent.
Predictors of preference for advance directive among Chinese older adults
We found the strongest predictor for having an advance directive among our Chinese older adults living in nursing homes was the wish to be informed of a terminal illness (versus those who did not have this wish), giving an odds ratio 9.2. Two other independent predictors which increased the chance of having an advance directive were having no problem in self-care in EQ-5D and the practice of seeking advice from relatives before any medical treatment decision. Their odds ratios (OR) were 2.6 and 2.0 respectively. Furthermore, the presence of a previous stroke reduced the chance of having an advance directive by 67% (OR=0.33).
However, sex, age, educational level, financial status and previous occupation were not predictors of the preference for advance directives. We noted some differences in our findings versus those from another local study, which showed young age and high education levels were in favour of having an advance directive (30) . In terms of the basic characteristics between the two studies, there were clear differences. In Pang et al's study, only a limited number of potential confounding factors were investigated. The shortcomings were related to the absence of other potential confounders including the practice of asking for relatives' advice in medical care decisions, desires to be informed of their terminal illness diagnoses, self-care ability, and previous chronic diseases including stroke. These were all potentially important factors. In the present study, these factors were found to be significant predictors of preference to have an advance directive. In the Chinese culture, asking for relatives' advice is very relevant, as family members often make these decisions collectively (49). Kwak et al also reported that Asian and Hispanic patients in the US often consulted their family members before making health care decisions (16) . It should be noted that our present findings echoed those reported by Douglas and Brown. They also found older adults who had previous discussions with their family members or physicians regarding end-of-life care decisions were more likely to make advance directives than those who had not (50) . Ethnic difference and absence of religion, however, were found to favour the completion of an advance directive in other studies but not our present study (51, 52) .
Preference for community end-of-life care model and dying at nursing homes
In Hong Kong, nearly all older adults with terminal diseases would receive end-of-life care in the hospital setting, and most of them would die at the hospital finally. In 2007, Tse et al reported a retrospective study on palliative care and cancer deaths among Hong Kong
Chinese patients who received palliative care prior to death. In this study, all cancer deaths occurred exclusively in the hospital setting, and none occurred at home or nursing homes (53) .
In another local Chinese study, only 6 out of 1300 patients under palliative care programs died at home, while the rest all died in the hospital (54) . In contrast, 53% of deaths due to chronic diseases in the US occurred in the hospital, 24% occurred at nursing homes, and the proportion of home deaths was 24% (55) . In another study of Japanese-American men in the Honolulu Heart Program and Honolulu-Asia Aging Study, 53% of men died in hospitals, 23% died at home, and 18% died in nursing homes (56) . For patients with dementia in the US, 67% of them died in nursing homes (57) . In UK, the proportion of home deaths was 18% while that of dying at NHS hospitals was 58% in 2003 (58) . In Netherlands, 25% of death occurred in nursing homes, while 31% and 28% of deaths occurred at home and hospitals respectively (59) . In Japan, only 1.95% of deaths occurred in nursing homes (60, 61) . In Taiwan, Liu et al reported that 20% of their Chinese cancer patients died at home (62) . In mainland China, nearly 90% of oldest people died in their own homes (63) . Though a smallscale end-of-life care programme and dying in place was reported in a local nursing home in 2002 (26) , there was no recent major development on alternative community end-of-life care models in nursing homes. In the past, it was thought that community end-of-life care might have a poor acceptance among our Chinese older adults in Hong Kong. As demonstrated in our present study, this belief was untrue. In fact, 59% of our participants wished to receive palliative end-of-life care in the nursing home setting, and approximately 35% would accept dying at their present nursing homes. Preferably, Chinese older nursing home adults should also have their own advance directives. In a previous US study, Degenholtz et al reported that having a living will increased the chance of dying in nursing homes and decreased the chance of dying in the hospital among US nursing home residents (64).
We therefore recommend further development of community end-of-life care in the nursing home setting to respect the wishes and preferences of our elderly residents in Hong Kong nursing homes. Options should be available for them to choose between community and hospital end-of-life care programs in the future. In the implementation of these programs, appropriate selection criteria to identify the suitable participants should be developed. Those who show a preference for community end-of-life care services should be considered first.
Based on our present findings, we would propose to consider using the independent predictors of the preference for community end-of-life care models as the selection criteria of future participants for community end-of-life care services. In summary, the factors which favored the preference for community end-of life care and dying at nursing homes included religion (Catholic religion; non-believer of traditional Chinese religion), being residents of subvented nursing homes, low depressive mood score (GDS-15), older age, not having any sibling in Hong Kong, and not receiving any government old age allowance.
Strength of the present study
This was the first large-scale study on advance directive and the preference for community end-of-life care among cognitively non-impaired Chinese nursing home residents in two (out of seven regions) in Hong Kong. The total populations in these two regions amounted to 1.7 millions persons, which was equivalent to one-fourth of the whole Hong Kong population (65). In the present survey, we interviewed 1600 participants from 140 nursing homes, which was equivalent to 18.1% of all the nursing homes of whole Hong Kong.
In our views, this was a high percentage. In terms of age and gender distribution, our participants were quite similar to previous local studies conducted in the nursing home setting (6, (11) (12) (13) . Hence, we believe our findings could be generalized to all cognitive normal Chinese older adults living in nursing homes of Hong Kong.
Limitations of the study There were several limitations of the present study. This was not a population-based random sample of all nursing homes' residents. Thus, our study's participants might not be representative of all nursing homes' residents in Hong Kong. However, there was a practical difficulty to do any population-based sampling in Hong Kong. Due to the legal issue related to the Privacy Ordinance of Hong Kong, it was impossible to obtain all the names and personal details of all nursing homes' residents to generate the sampling frame of all nursing homes' residents in Hong Kong. Hence, it was not possible to do a random sample study in Hong Kong. Therefore, our present cluster sampling approach was a reasonably practical alternative approach in Hong Kong. Secondly, we had excluded participants with low MMSE score. Our present results might not be generalized to those elderly residents with cognitive impairment.
Conclusions
This was the first large-scale survey on advance directive and preference of elderly people regarding advance directive, end-of-life care preferences and preference of community end-of-life care in nursing homes. Most Chinese older adults would prefer to be informed of the diagnosis if they had terminal diseases as well as palliative treatments that could keep them comfortable. 88% of them would prefer to have their own advance directives for endof-life care decisions. Given the fact that there is no legislation on advance directive in Hong 
